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Description 

TECHNICAL FIELD 

The present invention relates to an ultrasonic 
surgical apparatus according to the preamble of 
claim 1 for crushing, sucking, and removing un- 
desirable substances existing in the body, such as 
ulcerous tissue, thrombuses, calcification aggre- 
gates, by means of ultrasonic vibrations of a flexi- 
ble ultrasonic probe. 

BACKGROUND ART 

Conventionally, as the methods of removing 
thrombuses, there are a method of inserting a 
catheter into a thrombus portion and dissolve the 
thrombus by injecting thereinto a thrombolytic 
agent such as streptokinase (e.g., Japanese Patent 
Unexamined Publication No. 57-173065); a method 
of withdrawing a catheter while maintaining the 
balloon of a balloon catheter in an expanded state 
and, at the same time, removing a thrombus (e.g., 
Japanese Patent Examined Publication No. 49- 
16472); and a method of clamping a thrombus 
portion by two expanded balloons, softening the 
thrombus by injecting a thrombolytic agent 
thereinto, and withdrawing a catheter and at the 
same time removing the thrombus (e.g., Published 
Japanese Translation of PCT Appln., Publication 
No. 58-501983). 

However, even if the thrombolytic agent is in- 
jected locally through the catheter, there is a 
drawback in that the thrombolytic agent flows into 
normal terminal blood vessels and the like, thereby 
entailing the risk of hemorrhage in the terminal 
blood vessels and the like. Further, in the case 
where the catherter is withdrawn while maintaining 
the balloon of the balloon catherter in a expanded 
state to simultaneously remove the thrombus from 
the body, there was the risk of causing damage to 
the inner wall of a biood vessel since a safety 
measure against a tensile stress applied to the 
inner wall of the blood vessel has not been taken. 
In the case where a catherter provided with two 
balloons is used as a similar method of removing a 
thrombus, when a thrombus 27 is clamped by two 
balloons 31, 32 as shown in Fig. 7, the balloon 32 
located closer to the tip of a catherter 30 needs to 
be inserted from a position 34 in front of a throm- 
bus 27 up to a position 35 which is deeper than 
that of the thrombus 27, so that there was the 
danger of pushing, by the balloon 32, the thrombus 
27 in the inserting direction 33, thereby moving the 
thrombus 27 to another part, such as a terminal 
blood vessel. 

Furthermore, as a method of mechanically re- 
moving a thrombus, there is one in which a drill bit 



is provided to the tip of a bar-like member, the drill 
bit is made to rotate by rotating the bar-like mem- 
ber, and the thrombus is crushed by the drill bit 
rotation. With this method, however, a torsional 

5 stress is applied to the inner wall of the blood 
vessel, so that there is a drawback in that the blood 
vessel may be cut off by the stress, and adjust- 
ment of the number of revolutions and the like is 
hence made difficult. 

70 Further, recently, as a surgical apparatus using 
ultrasound, apparatuses are known in which an 
ultrasonic probe is connected to a source of ultra- 
sonic vibration, tissue, a calcification aggregate, 
thrombus, or the like is crushed by mechanical 

75 vibrations of an ultrasonic frequency at the tip of 
the ultrasonic probe, and the crushed tissue, cal- 
cification aggregate, thrombus, or the like is re- 
moved through an inner hole provided in the ultra- 
sonic probe (e.g., Japanese Patent Unexamined 

20 Publication Nos. 60-5139 and 49-21989). With such 
apparatuses, however, since the ultrasonic probe 
having a working portion which mechanically 
vibrates at an ultrasonic frequency is not flexible, 
there was a drawback in that it would be difficult to 

25 insert it into a curved blood vessel or a tubular 
tissue inside the body. Another prior art ultrasonic 
surgical apparatus comprising all the features of 
the preamble of claim 1 is known from US-A-3 065 
062. 

30 The present invention is aimed at removing the 
above drawbacks of the conventional methods of 
removing thrombuses as the fear of hemorrhage 
caused by a thrombolytic agent, the risk of causing 
damage to blood vessel owing to a tensile or 

35 torsional stress applied to the inner wall of the 
blood vessel by the balloon catherter, or the move- 
ment of the thrombus upon insertion of the balloon 
catherter, and also aimed at enabling to crush and 
remove a thrombus, a calcification aggregate or the 

40 like in the tubular tissue of a curved blood vessel 
or the like for which an operation has been difficult 
to conduct with the conventional ultrasonic surgical 
apparatuses. As a result of the diligent study, there 
was completed an ultrasonic surgical apparatus 

45 which is capable of allowing a flexible ultrasonic 
probe to be inserted directly into the affected part, 
crushing undesirable substances in the body such 
as a thrombus and a calcification aggregate by 
means of mechanical vibrations at an ultrasonic 

50 frequency, and removing the same by suction with- 
out affecting the normal surrounding tissue. 

DISCLOSURE OF INVENTION 

55 Namely, the present invention provides an ul- 

trasonic surgical apparatus with the features of 
claim 1. Preferred embodiments of the ultrasonic 
surgical apparatus of the invention are described in 
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the subclaims. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a view illustrating the overall construc- 
tion of an ultrasonic surgical apparatus in accor- 
dance with an embodiment of the present inven- 
tion; Fig. 2 is an enlarged diagram of a handpiece 
portion and illustrates the construction of the inte- 
rior of a horn cover; Figs. 3(a) and 3(b) are en- 
larged views of a bellows portion, in which Fig. 3(a) 
shows a state in which the bellows portion is ex- 
tended, while Fig. 3(b) shows a state in which the 
bellows portion is shrunk; Fig. 4 is a view illustrat- 
ing an example of the configuration of the hand- 
piece; Figs. 5(a) and 5(b) are views explaining an 
example of using the apparatus in accordance with 
the present invention; Figs. 6(a) and 6(b) are views 
illustrating an example of the cross-sectional struc- 
ture of a flexible tube; and 

Fig. 7 is a view illustrating a conventional 
method. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

Next, the invention will be described in detail 
with reference to the drawings. Fig. 1 is a view 
illustrating the overall construction of an ultrasonic 
surgical apparatus in accordance with an embodi- 
ment of the present invention. As shown in Fig. 1, 
the apparatus comprises four sections consisting of 
a section for generating mechanical vibrations of an 
ultrasonic frequency which is constituted by an 
oscillator 1 and a handpiece 36, a suction section 
constituted by a suction device 11 and a suction 
bottle 12, a liquid injecting section constituted by a 
liquid injector 14, and a catherter section con- 
stituted by a flexible tube 8 and branch tubes 7, 9, 
and 47. 

High-frequency electric energy is supplied 
from the oscillator 1 to the handpiece 36 via cables 
2, 3. The handpiece 36 is, as shown in Fig. 2, 
constituted from an ultrasonic vibration source 4, a 
horn 5, a horn cover 6, and an ultrasonic probe 17. 
The high-frequency electric energy is supplied to 
the ultrasonic vibration source 4, and the ultrasonic 
vibration source 4 generates mechanical vibrations 
of an ultrasonic frequency and the vibrations are 
transmitted to the horn 5. The mechanical vibra- 
tions are enlarged at the horn 5 and are transmitted 
to the ultrasonic probe 17. 

The oscillator 1 has an oscillation circuit which 
is capable of supplying high-frequency electric en- 
ergy corresponding to fluctuations in the state of 
the mechanical load of the horn 5 and the ultra- 
sonic probe 17. Although 15-40 kHz is suitable as 
an oscillation frequency, 20 - 30 kHz is preferable 



in view of the mechanical vibrations of the ultra- 
sonic frequency and the crushing capability of the 
ultrasonic probe 17. 

Although the connection between the ultrasonic 

5 vibration source 4 and the horn 5 is made by a 
screwing method, it is not limited thereto. The 
ultrasonic vibration source 4 is not particularly re- 
stricted insofar as it coverts high-frequency electric 
energy of the magnetostriction type, the elec- 

w trostriction type, or the like into mechanical vibra- 
tions. As the material of the horn 5, a metallic 
material which is capable of transmitting and en- 
larging the mechanical vibrations of an ultrasonic 
frequency and has a fatigue strength sufficient to 

75 withstand the mechanical vibrations is suitable, and 
stainless steel, duralumin, a titanium alloy, or the 
like is preferable. 

Further, as a method of connecting the horn 5 
and the ultrasonic probe 17, the screwing method, 

20 welding, or the like is suitable. The ultrasonic probe 
17 is constituted by a fixing member 43 and a 
flexible linear transmitting member 44, and, as a 
method of connecting the fixing member 43 and 
the linear transmitting member 44, welding, adhe- 

25 sion, or the like is suitable. The materials of the 
fixing member 43 and the linear transmitting mem- 
ber 44 are not particularly limited if they are ca- 
pable of transmitting the mechanical vibrations of 
an ultrasonic frequency and have a fatigue strength 

30 capable of withstanding the mechanical vibrations. 
However, the materials through which an X-ray 
cannot be transmitted are preferable, and a metallic 
material such as stainless steel, duralumin and a 
titanium alloy and a composite material such as 

35 carbon fiber-reinforced plastics are preferable. The 
horn cover 6 is provided around the horn 5 and the 
flexible ultrasonic probe 17. One end of the horn 
cover 6 is connected to the ultrasonic vibration 
source 4 by an appropriate method, while the other 

40 end thereof is connected to the branch tube 7 by 
means of an adhesive to retain airtightness. How- 
ever, it is not limited to this connection method. 
The interior of the horn cover 6 is divided into 
partitioned chamber 23 and partitioned chamber 45 

45 by means of a rubber O-ring 22, the rubber O-ring 
22 being located at a node portion where the 
amplitude of the mechanical vibrations in the lon- 
gitudinal direction 46 of the horn 5 is the minimum, 
and shielding the passage of the liquid. In addition, 

50 by providing a portion of the horn cover 6 with a 
bellows portion 10 formed of a flexible material, it 
is possible to move the branch tube 7 forth and 
back by virtue of the expansion and shrinkage of 
the bellows portion 10 in the longitudinal direction 

55 46. 

The ultrasonic probe 17 extends through the 
branch tube 7, and is disposed inside the inner 
hole of the flexible tube 8 shown in Fig. 1. As 
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shown in Fig. 3(a), the tip of the ultrasonic probe 
17 has such a dimension that, when the bellows 
portion 10 is in an extended state, the tip will not 
protrude beyond the tip 16 of the flexible tube 8. 
By this structure, when the flexible tube 8 is in- 
serted into the body, the tip of the ultrasonic probe 
17 is located in the inner hole of the flexible tube 8, 
thereby making it possible to prevent a blood ves- 
sel or the like from being damaged by the tip of 
the ultrasonic probe 17. 

Next, the suction device 11 is connected with 
the inner hole of the flexible tube 8 via the branch 
pipe 9, a changeover valve 13, the suction bottle 
12, and tubes 38, 39, and 40, as shown in Fig. 1. 
Further, the liquid injector 14 is connected with the 
inner hole of the flexible tube 8 via the branch tube 
47, a pipe 37, a changeover valve 15, and a tube 
41. As a method of arranging the branch tubes 9 
and 47, although Fig. 4 illustrates an example in 
which the branch tubes 9 and 47 are secured to 
the horn cover 6 by means of an appropriate 
adhesive, the arrangement of a configuration that 
facilitates the use by the operator is sufficient, not 
limited to the illustrated arrangement. 

As for the method of using this apparatus, 
firstly, the partitioned chamber 23 and the inner 
holes 42, 20 are filled with a liquid which is not 
harmful to the bodily tissue, such as physiological 
saline solution, by an appropriate means so as to 
facilitate slippage of the linear transmitting member 
44 installed inside the branch tube 7 and the flexi- 
ble tube 8. For instance, a passage leading to the 
partitioned chamber 23 is provided on the side of 
the horn cover 6, a liquid such as physiological 
saline solution is injected into the partitioned cham- 
ber 23 and the inner holes 42, 20 through that 
passage, and the passage is then filled. Also, the 
inner suction hole 19 of the flexible tube 8 and the 
inner hole of the branch tube 9, communicating 
with the suction device 11, are filled with a liquid 
such as physiological saline solution by means of 
the operation of the suction device 11 and the 
changeover valve 13. With respect to the liquid 
injector as well, the branch tube 47 and the inner 
hole 20 are similarly filled with a liquid such as 
physiological saline solution. 

Next, while confirming the position of the tip of 
the linear transmitting member 44 while projecting 
X-rays, the flexible tube 8 is inserted into the body 
and is inserted up to a portion to be operated on, 
e.g., a thrombus portion. For example, as shown in 
Fig. 5(a), a balloon 26 is provided in the vicinity of 
the tip 16 of the flexible tube 8. The balloon 26 is 
temporarily expanded using an inner hole (This 
inner hole is not illustrated, but when the balloon is 
used the inner hole similar to the inner hole 18, 
etc., is additionally provided.) provided in the flexi- 
ble tube 8 for the balloon to such an extent that it 



does not effect the flow of blood 24, so as to 
position the tip 16 since the flexible tube 8 sways 
owing to the flow of the blood inside a blood vessel 
25. At this time, the mutual relationships between 

5 the flexible tube 8 and the linear transmitting mem- 
ber 44 are in the state shown in Fig. 3(a). Subse- 
quently, by shrinking the bellows portion 10 in the 
direction of the arrow 28 while holding a part of the 
horn cover 6 on the side of the branch tube 7 in 

70 relation to the bellows portion 10, a working portion 
21 of the ultrasonic probe 17 is made to project 
from the tip 16 of the flexible tube 8, as shown in 
Fig. 3(b). Hence, the balloon 26 is made shrunk 
after adjusting the position in relation to the throm- 

75 bus 27. Then, as shown in Fig. 5(b), the ultrasonic 
probe 17 is mechanically vibrated at an ultrasonic 
frequency, the working portion 21 is brought into 
contact with the thrombus 27 to crush the throm- 
bus 27. The small crushed pieces of the thrombus 

20 are sucked by the suction device 11 through the 
inner suction hole 19 shown in Fig. 6(a) and are 
removed out of the body. In addition, when the 
position of the thrombus 27 is unclear, a contrast 
medium or the like is injected through the liquid- 

25 injecting inner hole 18 shown in Fig. 6(a) by means 
of the liquid injector 14, and the above operation is 
carried out while confirming the position of the 
thrombus 27. 

The material of the flexible tube 8 may be the 

30 one which is normally used for a medical catherter, 
such as soft vinyl chloride resin. On the other hand, 
the materials of the branch tubes 7, 9, and 47 are 
not particularly limited, but one which is capable of 
adhering with the flexible tube 8 is preferable. The 

35 inner hole and outer periphery of the flexible tube 8 
and the inner holes of the branch tubes 7, 9, 47 are 
coated with an antithrombotic substance. As this 
antithrombotic substance, polyurethane, hydrogel, 
heparinated polymer, urokinase-coupled polymer, 

40 or the like is preferable, but the substance is not 
particularly restricted. 

Furthermore, the number of the inner holes of 
the flexible tube 8 is not particularly restricted. For 
instance, even in the case where one inner hole 20 

45 is provided as shown in Fig. 6(b), the inner hole 20 
having the ultrasonic probe 17 can be used to 
make it communicate with the suction device 11 
and the liquid injector 14 through a changeover 
valve. 

so An acute-angled portion is removed from the 
working portion 21 at the tip of the ultrasonic probe 
17, so as to prevent damage of the inner wall of a 
blood vessel and the like. Although the configura- 
tion of an end surface thereof is not particularly 

55 restricted, oblique-angled or arcuate configuration 
is preferable. 

Although the description has been made in 
detail here with respect to the case where the 
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apparatus is used for removal of a thrombus in a 
blood vessel as one embodiment according to the 
invention, the usage of the apparatus is not re- 
stricted to this and it goes without saying that the 
apparatus can be widely used for crushing and 
removing other undesirable substances in the 
body. 

INDUSTRIAL APPLICABILITY 

With the apparatus of the present invention, it 
is possible to insert an ultrasonic probe directly 
into the affected part where an undesirable sub- 
stance, such as a thrombus, calcification aggre- 
gate, ulcer, or the like occuring in a narrow tubular 
tissue such as a bent blood vessel is present, and 
crush the undesirable substance by means of me- 
chanical vibrations of an ultrasonic frequency and 
immediately remove the same out of the body 
without adversely affecting the normal surrounding 
tissue. Further, an incised portion at the body sur- 
face can be made only slightly larger than the 
diameter of a flexible tube enveloping an ultrasonic 
probe. Hence, an operation which gives a very low 
level of stress to the patient can be carried out 
within a short period of time and the burden on the 
patient after the operation can be alleviated signifi- 
cantly, so that the apparatus is suitable as an 
ultrasonic surgical apparatus. 

Claims 

1. An ultrasonic surgical apparatus including an 
ultrasonic vibration source (4) for generating 
ultrasonic vibrations, an oscillator (1) for sup- 
plying high-frequency electric energy to said 
ultrasonic vibration source , means (5) con- 
nected to said ultrasonic vibration source and 
adapted to transmit and amplify mechanical 
vibrations at an ultrasonic frequency, a suction 
device (11) for sucking and removing an un- 
desirable substance from an operated part, an 
ultrasonic probe (17) comprising a flexible lin- 
ear transmitting member (44) secured at one . 
end to said means (5) adapted to transmit and 
amplify mechanical vibrations and having a 
working portion (21) at its other end adapted to 
effect mechanical vibration at said ultrasonic 
frequency, a flexible tube (8) having inner 
holes (18, 19, 20) and at least one branch tube 
(7, 9, 47) communicating with a respective one 
of said inner holes, said ultrasonic probe being 
disposed in one of the inner holes and said 
suction device being connected to one of the 
branch tubes, and means adapted to permit 
relative axial movement between the transmit- 
ting member (44) and the flexible tube (8) so 
that the working portion (21) protrudes beyond 



the distal tip (16) of the flexible tube (8) or is 
located in said one inner hole, 
characterized in that 

said means (5) connected to said ultrasonic 
5 vibration source and adapted to transmit and 

amplify mechanical vibrations of an ultrasonic 
frequency is a horn, said horn (5) having a 
cover (6) to which there is associated a bel- 
lows-like portion (10) made of a flexible ma- 
w terial, the bellows-like portion (10) being con- 

nected to said flexible tube (8) and form said 
means to permit relative axial movement, and 
said flexible tube (8) has a balloon (26) in the 
vicinity of said working portion of said ultra- 
75 sonic probe (17) disposed in another inner hole 

thereof, and said balloon being adapted to be 
expanded and shrunk through the another in- 
ner hole. 

20 2. An ultrasonic surgical apparatus according to 
claim 1 , wherein angled portions of said work- 
ing portion (21) of said ultrasonic probe (17) 
are all oblique-angled or circular-arched in 
shape. 

25 

3. An ultrasonic surgical apparatus according to 
claim 1, wherein a liquid injector (14) for inject- 
ing an irrigation liquid is connected to one of 
said branch tubes of said flexible tube (8). 

30 

4. An ultrasonic surgical apparatus according to 
claim 1 , wherein the surfaces of said inner hole 
in which said ultrasonic probe (17) is disposed 
and outer periphery of said flexible tube (8) are 

35 coated with an antithrombotic substance. 

Patentanspruche 

1. Chirurgische Ultraschallvorrichtung, umfassend 

40 eine Ultraschallschwingungsquelle (4) zum Er- 

zeugen von Ultraschallschwingungen, einen 
Oszillator (1) zur Lieferung von elektrischer 
Hochfrequenzenergie zur Ultraschallschwin- 
gungsquelle, eine mit der Ultraschallschwinr 

45 gungsquelle verbundene Einheit (5), die me- 

chanische Schwingungen auf einer Ultraschall- 
frequenz zu Obertragen und zu verstarken ver- 
mag, eine Absaugvorrichtung (11) zum Absau- 
gen und Beseitigen einer unerwOnschten Sub- 

50 stanz von einem operierten Tail, eine Ultra- 

schallsonde (17) mit einem flexiblen, linearen 
Obertragungsglied (44), das am einen Ende an 
der Einheit (5) zum Obertragen und Verstarken 
mechanischer Schwingungen befestigt ist und 

55 an seinem anderen Ende einen Arbeitsab- 

schnitt (21) aufweist, welcher mechanische 
Schwingung auf der Uitraschallfrequenz auszu- 
fOhren vermag, einen flexiblen Schlauch (8) mit 
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inneren Offnungen bzw. Durchgangen (18, 19, 
20) und mindestens einem Verzweigungs- 
schlauch (7, 9, 47), der mit einem betreffenden 
der inneren Durchgange kommuniziert, wobei 
die Ultraschallsonde in einem der inneren 5 
Durchgange angeordnet und die Absaugvor- 
richtung an einen der Verzweigungsschlauche 
angeschlossen ist, sowie eine Einrichtung zur 
Ermoglichung einer relativen Axiaibewegung 
zwischen dem Obertragungsglied (44) und 10 
dem flexiblen Schlauch (8), derail, daB der 
Arbeitsabschnitt (21) Liber die distale Spitze 

(16) des flexiblen Schlauches (8) hinaus vor- 
steht Oder sich in dem einen inneren Durch- 
gang befindet, 15 

dadurch gekennzeichnet, dafi 
die mit der Ultraschallschwingungsquelle 
verbundene Einheit (5), die mechanische 
Schwingungen einer Ultraschallfrequenz zu 
Qbertragen und zu verstarken vermag, ein 20 
Schalltrichter ist, der Schalltrichter (5) eine 
UmhUllung (6) aufweist, welcher ein balgenarti- 
ger Abschnitt (10) aus einem flexiblen Werk- 
stoff zugeordnet ist, der balgenartige Abschnitt 
(10) mit dem flexiblen Schlauch (8) verbunden 25 
ist und die Einrichtung zur Ermoglichung einer 
relativen Axiaibewegung bildet, und der flexible 
Schlauch (8) einen in der Nahe des Arbeitsab- 
schnitts der Ultraschallsonde (17) in einem an- 
deren inneren Durchgang desselben angeord- 30 
neten Ballon (26) aufweist, welcher Ballon Uber 
den anderen inneren Durchgang aufblasbar 
und zusammenziehbar ist. 

2. Chirurgische Ultraschallvorrichtung nach An- 35 
spruch 1, wobei abgewinkelte Bereiche des 
Arbeitsabschnitts (21) der Ultraschallsonde (17) 
sSmtlich von einem stumpf abgewinkelten Oder 
kreisformig gewolbten Form sind. 

40 

3. Chirurgische Ultraschallvorrichtung nach An- 
spruch 1, wobei ein ROssigkeitsinjektor (14) 
zum Einspritzen einer Spulflussigkeit an einen 
der Verzweigungsschlauche des flexiblen 
Schlauches (8) angeschlossen ist. 45 

4. Chirurgische Ultraschallvorrichtung nach An- 
spruch 1, wobei die Oberflachen des inneren 
Durchgangs, in welchem die Ultraschallsonde 

(17) angeordnet ist, und der AuBenumfang des 50 
flexiblen Schlauchs (8) mit einer antithromboti- 
schen Substanz beschichtet sind. 

Revendications 

55 

1. Instrument chirurgical & ultrasons comportant 
une source (4) de vibrations ultrasoniques pour 
ggneVer des vibrations ultrasoniques, un oscil- 



lateur (1) pour appliquer une energie Slectrique 
haute frequence & ladite source de vibrations 
ultrasoniques, des moyens (5) connects & 
ladite source de vibrations ultrasoniques et 
adapts pour transmettre et amplifier les vibra- 
tions mecaniques a une frequence ultrasoni- 
que, un dispositif d'aspiration (11) pour aspirer 
et retirer une substance indesirable d'une par- 
tie opeV6e, une sonde ultrasonique (17) com- 
prenant un element (44) de transmission lineai- 
re flexible fixe a une extremite desdits moyens 
(5) adapte* pour transmettre et amplifier les 
vibrations mecaniques et ayant une partie 
fonctionnelle (21) & son autre extremite* adap- 
tee pour effectuer des vibrations mecaniques & 
ladite frequence ultrasonique, un tube flexible 
(8) ayant des cavils internes (18, 19, 20) et au 
moins un tube de branchement (7, 9, 47) com- 
muniquant avec une cavite respective parmi 
lesdites cavites internes, ladite sonde ultrasoni- 
que etant disposee dans Tune des cavites in- 
ternes et ledit dispositif d'aspiration etant 
connecte* & Tun des tubes de branchement, et 
des moyens adapted pour permettre le depla- 
cement axial relatif entre I'elSment (44) de 
transmission et le tube flexible (8) de telle 
sorte que la partie fonctionnelle (21) d£passe 
au-del& du sommet distal (16) du tube flexible 
(8) ou est situSe dans ladite cavite* interne, 

caracterise en ce que 

lesdits moyens (5) connectes a ladite 
source de vibrations ultrasoniques et adapts 
pour transmettre et amplifier les vibrations me- 
caniques d'une frequence ultrasonique sont 
constitue*s d'un cornet, ledit cornet (5) ayant un 
couvercle (6) auquel est associ£e une partie 
(1 0) en forme de soufflet constitute d'un mate- 
riau flexible, la partie (10) en forme de soufflet 
etant connectee audit tube flexible (8) et forme 
lesdits moyens pour permettre un deplace- 
ment axial relatif, et ledit tube flexible (8) com- 
porte un ballon (26) & proximite de ladite partie 
fonctionnelle de ladite sonde ultrasonique (17) 
dispose dans une autre de ses cavites inter- 
nes, ledit ballon £tant adapte* pour se dilater et 
se contracter par I'intermediaire de I'autre cavi- 
\6 interne. 

2. Instrument chirurgical h ultrasons selon la re- 
vendication 1, dans lequel les parties qui tor- 
ment des angles de ladite partie fonctionnelle 
(21) de ladite sonde & ultrasons (17) ont toutes 
des formes a angle obtus ou circulaires. 

3. Instrument chirurgical & ultrasons selon la re- 
vendication 1 , dans lequel un injecteur de liqui- 
de (14) pour injecter un liquide d'irrigation est 
connecte* & Tun des tubes de branchement 
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dudit tube flexible (8). 

4. Instrument chirurgical a uitrasons selon la re- 
vendication 1 , dans lequel les surfaces de ladi- 
te cavite* interne dans laquelle est disposed 
ladite sonde ultrasonique (17) et la pe>iphe>ie 
exteVieure dudit tube flexible (8) sont revenues 
d'une substance antithrombique. 
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